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About	  the	  SED	  Evalua;on	  
•  Surveillance	  Event	  Detec;on	  Mo;va;on	  	  

SED	  addresses	  the	  need	  for	  the	  advancement	  of	  technologies	  that	  can	  
perform	  automa;c	  detec;on	  of	  events	  in	  large	  amounts	  of	  surveillance	  
quality	  video	  

•  Iden;fy	  each	  detected	  event	  observa;on	  by:	  
•  The	  temporal	  extent	  (beginning	  and	  end	  frames)	  
•  A	  decision	  score:	  a	  numeric	  score	  indica;ng	  how	  likely	  the	  event	  

observa;on	  exists	  with	  more	  posi;ve	  values	  indica;ng	  more	  likely	  
observa;ons	  (normalized)	  

•  An	  actual	  decision:	  a	  Boolean	  value	  indica;ng	  whether	  or	  not	  the	  
event	  observa;on	  should	  be	  counted	  for	  the	  primary	  metric	  
computa;on	  
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SED	  Tasks	  
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•  Requires application of several Computer Vision techniques 
•  Involves subtleties that are readily understood by humans, difficult to 

encode for machine learning approaches 
•  Can be complicated due to clutter in the environment, lighting, camera 

placement, traffic, etc. 

•  in a non-segmented corpus of video 
•  SED remains a difficult task for humans and systems 
•  Interactive/relevance feedback have been effectively employed in other 

related tasks 

Retrospec;ve	  SED	  (rSED):	  Given	  a	  textual	  descrip;on	  of	  an	  
observable	  event	  of	  interest,	  automa/cally	  detect	  all	  occurrences	  of	  
the	  event	  in	  a	  non-‐segmented	  corpus	  of	  video	  

Interac;ve	  SED	  (iSED):	  Given	  a	  textual	  descrip;on	  of	  an	  observable	  
event	  of	  interest,	  at	  test	  /me	  allow	  a	  searcher	  25	  minutes	  to	  filter	  
incorrect	  event	  detec/ons	  from	  the	  rSED	  task	  



2014 TRECVID Workshop 

Events	  of	  Interest	  
Single	  Person	  events	  

PersonRuns	   Someone	  runs	  

Poin;ng	   Someone	  points	  

Single	  Person	  +	  Object	  events	  

CellToEar	   Someone	  puts	  a	  cell	  phone	  to	  his/her	  head	  or	  ear	  

ObjectPut	   Someone	  drops	  or	  puts	  down	  an	  object	  

Mul/ple	  People	  events	  

Embrace	   Someone	  puts	  one	  or	  both	  arms	  at	  least	  part	  way	  around	  
another	  person	  

PeopleMeet	   One	  or	  more	  people	  walk	  up	  to	  one	  or	  more	  other	  people,	  stop,	  
and	  some	  communica;on	  occurs	  

PeopleSplitUp	   From	  two	  or	  more	  people,	  standing,	  si\ng,	  or	  moving	  together,	  
communica;ng,	  one	  or	  more	  people	  separate	  themselves	  and	  
leave	  the	  frame	  
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Evalua;on	  Source	  Data	  

1 

•  UK	  Home	  Office	  collected	  CCTV	  video	  
from	  5	  camera	  views	  at	  a	  busy	  airport	  

•  Development	  Set	  
•  100	  hours	  of	  video	  	  
•  10	  events	  annotated	  on	  100%	  of	  the	  data	  

•  Evalua;on	  Set	  (SED	  ’09	  ’10	  ’11	  ’12	  ’13)	  
•  “iLIDS	  Mul;ple	  Camera	  Tracking	  Scenario	  

Training	  set”	  
•  An	  iden;fied	  15-‐hours	  of	  the	  45-‐hour	  set	  	  

evaluated	  
•  10	  events	  annotated	  on	  1/3	  of	  the	  data	  

•  7	  events	  evaluated	  

•  Evalua;on	  Set	  (SED	  ‘14)	  
–  Subset	  of	  11hours	  of	  the	  45-‐hour	  

iLIDS	  data	  set	  evaluated	  (3h	  
common	  to	  SED13	  +	  8h	  new	  data)	  
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SED14	  Evalua;on	  Set	  

iLids	  
Dataset	  
(45h)	  

Annotated	  
Dataset	  

(15h)	  [used	  
un;l	  

SED14]	   Annotated	  
Dataset	  
used	  for	  

SED14	  (3h)	  

Un-‐
annotated	  
Dataset	  
used	  for	  

SED14	  (8h)	  

SED14	  Test	  
Set	  (11h)	  

Un-‐
annotated	  
Dataset	  
(30h)	  

+ = : 

System	  Mediated	  Crowdsourcing	  

SED13Comm	   SED14New	   SED14Full	  
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SED14New	  System	  Mediated	  
Crowdsourcing:	  Bootstrap	  level	  1	  (of	  2)	  

1.  Obtain	  system	  output	  from	  top	  past	  performers	  on	  
SED14New	  (BUPT,	  CMU,	  IBM,	  PKU)	  

2.  Calculate	  agreement	  for	  each	  event	  instance	  
3.  Review	  
4.  Generate	  “bootstrap	  level	  1”	  

7	  

!Event&|&Agree" 25% 50% 75% 100% Reviewed Found
CellToEar 307 2 0 0 2 0
Embrace 2837 174 20 0 194 49
ObjectPut 1233 14 0 0 14 11
PeopleMeet 1906 159 21 3 183 54
PeopleSplitUp 489 24 0 0 24 6
PersonRuns 948 21 1 0 22 5
Pointing 18250 2783 42 0 2825 445
Grand&Total 25970 3177 84 3 3264 570
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“Event	  Instance	  Review	  and	  
Annota;on”	  sooware	  
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1.  Use	  SED14	  top	  systems	  (1	  per	  site/per	  event,	  independent	  of	  task)	  
2.  Remove	  bootstrap	  level	  1	  event	  instances	  
3.  Calculate	  agreement	  for	  each	  event	  instance	  
4.  Review	  (Include	  extra	  events	  found	  during	  review	  process)	  
5.  Generate	  “bootstrap	  level	  2”	  

(Add	  new	  events	  to	  bootstrap	  level	  1	  reference)	  

9	  

SED14New	  System	  Mediated	  
Crowdsourcing:	  Bootstrap	  level	  2	  (of	  2)	  

êEvent	  |	  Agreeè	   25%	   50%	   75%	   100%	  Reviewed	   Found	   Found:Level1	   Total	   Increase	  
CellToEar	   86	  	  	   	  	   	  	   86	   9	   0	   9	   -‐	  
Embrace	   284	   18	   2	  	  	   304	   28	   49	   77	   57%	  
ObjectPut	   139	   4	  	  	   	  	   143	   42	   11	   53	   382%	  
PeopleMeet	   423	   329	   42	   2	   796	   86	   54	   140	   159%	  
PeopleSplitUp	   647	   34	  	  	   	  	   681	   49	   6	   55	   817%	  
PersonRuns	   269	   13	   1	  	  	   283	   24	   5	   29	   480%	  
Poin;ng	   276	   14	  	  	   	  	   290	   72	   445	   517	   16%	  
Grand	  Total	   2124	   412	   45	   2	   2583	   310	   570	   880	  
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SED	  Error	  Visualiza;on	  
Detec;on	  Error	  Tradeoff	  (DET)	  Curves	  (ProbMiss	  vs.	  RateFA)	  

10	  

))(),(( θθ MissFA PRate

For	  more	  informa;on	  about	  DETCurves:	  hrp://www.nist.gov/speech/publica;ons/storage_paper/det.pdf	  
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SED	  Error	  Visualiza;on	  
Detec;on	  Error	  Tradeoff	  (DET)	  Curves	  (ProbMiss	  vs.	  RateFA)	  
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Compute	  RateFA	  and	  PMiss	  for	  all	  Θ	  	  
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For	  more	  informa;on	  about	  DETCurves:	  hrp://www.nist.gov/speech/publica;ons/storage_paper/det.pdf	  
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Single	  
Person	  

Person	  +	  
object	   Mul/ple	  People	  

4	  SED	  2014	  Par;cipants	  

PersonRuns	  

Poin;ng	  

CellToEar	  

O
bjectPut	  

Em
brace	  

PeopleM
eet	  

PeopleSplitU
p	  

(with	  number	  of	  systems	  per	  event)	   iSED	  
rSED	  
iSED	  
rSED	  
iSED	  
rSED	  
iSED	  
rSED	  
iSED	  
rSED	  
iSED	  
rSED	  
iSED	  
rSED	  

7	  years	  in	  a	  
row	  

Carnegie	  Mellon	  University	  [CMU]	   3	   3	   3	   3	   3	   3	   3	   3	   3	   3	   3	   3	   3	   3	  
6	  years	  in	  a	  

row	  
Mul;media	  Communica;on	  and	  Parern	  Recogni;on	  Labs,	  Beijing	  
University	  of	  Posts	  and	  Telecommunica;ons	  [BUPT-‐MCPRL]	   2	   2	   2	   2	   2	   2	   2	   2	   2	   2	  

3	  years	  in	  a	  
row	  

IBM	  Thomas	  J.	  Watson	  Research	  Center	  [IBM]	   1	   1	   1	   1	   1	   1	   1	   1	   1	   1	   1	   1	   1	   1	  
The	  City	  College	  of	  New	  York	  Media	  Lab	  [CCNY]	   2	   2	   2	   2	   2	   2	   2	  

6	   8	   6	   8	   4	   6	   4	   6	   6	   8	   6	   8	   6	   8	  

Total	  iSED	  Runs	   38	  

Total	  rSED	  Runs	   52	  
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Embrace 
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PeopleMeet 
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PeopleSplitUp 
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PersonRuns 
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Pointing 
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Conclusion	  
•  System	  Mediated	  REF	  genera;on	  a	  possibility	  

– Par;cipa;on	  requiring	  annota;on	  of	  a	  selec;on	  of	  
the	  reference	  video	  data	  on	  a	  set	  of	  events	  

– Reference	  extended	  by	  post	  adjudica;on	  
– Requires	  a	  lot	  of	  human	  ;me	  for	  review	  process	  
(despite	  pre-‐search	  by	  systems)	  

– Some	  events	  are	  not	  found	  by	  computers	  
•  Unless	  a	  human	  does	  an	  extra	  pass	  on	  video,	  those	  
events	  that	  are	  not	  detected	  by	  any	  systems	  will	  be	  
missed	  
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Future	  of	  SED	  Evalua;on	  
•  SED15	  to	  reuse	  same	  test	  data	  set	  as	  SED14	  

– Discussion:	  New	  Events	  ?	  
	  	  
ü Work	  on	  berer	  reference	  

ü Bounding	  boxes	  to	  review	  event	  occurrence	  
invaluable	  for	  crowded	  scene	  
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